Spontaneous dissection of cerebral arteries is a frequent cause of stroke in younger patients or in the absence of vascular risk factors 1, 2 . The main pathogenetic factor is a mural hematoma caused by intimal tears or hemorrhage from vasa vasorum 3, 4 . Extracranially the mural hematoma mostly causes a narrowing of the vascular lumen. Due to the thick adventitia pseudoaneurysms or ruptures are rare. In intracranial dissections arteries with thin adventitia are involved and fusiform or saccular pseudoaneurysms occur more frequently than stenotic dissection. Most of the carotid dissections are located in the high cervical internal carotid artery. In the vertebral artery mainly the V3 and V4 segments as well as the junction between V2 and V3 are involved. Many patients with "spontaneous" dissections report a minor trauma like unusual abrupt movement of the head during sport or other daily activities. Real traumatic dissections are rare and may occur in 1-2 % of the cases after major trauma of the head or the cervical spine 5 . Pain extending from the neck into the head is one of the leading clinical symptoms.
Ipsilateral cranial nerve deficit like Horner`s syndrome, facial paresis or tinnitus may occur. The most frequent complication of stenotic cerebral artery dissection is ischemia due to the release of arterio-arterial emboli or hemodynamic insufficiency in cases with inadequate collateral supply. Especially patients with high grade obstruction of the arterial lumen are at risk of stroke, which occurs more frequently in the vertebrobasilar than in the carotid territory 6, 7 . Aneurysmatic intracranial dissections may rupture and present with symptoms of a subarachnoid hemorrhage. Similar to ruptured saccular aneurysms there is a high probability of rerupture during the first week after the initial event 8 . Extracranial pseudoaneurysms may cause embolic strokes or cranial nerve compression by the space occupying effect. Due to the thick adventitia rupture and hemorrhage rarely occurs. The risk of rupture is increased in dissecting pseudoaneurysms after severe head trauma.
Doppler-and Duplex-sonography frequently confirms the clinical suspicion of a dissection. MRA shows typical "string sign" with tapering of the arterial lumen in the region of the mural hematoma which is proven directly by T1-weighted MR sequences with fat saturation 9 . If the findings of noninvasive imaging are not diagnostic angiography is still necessary to look for subtle changes of the vessel wall or especially for small intracranial dissecting aneurysms.
After the initial event the clinical course of most spontaneous dissections involving extracranial arteries is quite benign. Anticoagu-SUMMARY -Dissections of cerebral arteries are most often treated in a conservative manner with the use of antithrombotic drugs. This is justified by the relatively benign cause of the disease after the initial event. However, there are some exceptions from this rule: Stent treatment of stenotic dissections should be considered in patients who are hemodynamically compromised or recurrently symptomatic. Dissecting pseudoaneurysms must be treated after subarachnoid hemorrhage or in traumatic cases. Parent vessel occlusion is still the best option in this condition. Coiling with soft coils or stenting + coiling may be an alternative in cases without sufficient collaterals or in unruptured dissecting aneurysms.
lation with Coumadin for 6 months is established as a therapeutic standard to prevent further thrombus formation and embolism. Recurrent ischemia occurs in only 5% of the cases. 55-80 % of the mural hematomas regress spontaneously and the arterial lumen is at least partly restored. Small extracranial pseudoaneurysms frequently remain stable and cause no further symptoms 10 .
Indications and Techniques for Endovascular Treatment
The location of dissections close to the skull base or intracranially makes surgical access frequently difficult. Furthermore surgical repair of pseudoaneurysms may be associated with a considerable risk of intraoperative rupture. High cervical or intracranial location of arterial changes favour endovascular approaches.
Extradural stenotic dissection
Due to the benign natural history of this disease endovascular treatment with stenting of stenoses should be confined to rare indications: Some patients with inadequate collateral supply may present with acute hemodynamic stroke and need immediate revascularization. In the typical high cervical location of the dissection stenting with long selfexpanding stents, such as the Wallstent is technically feasible if a successful passage of the original lumen with a guide wire is possible 11, 12 . Embolic stroke has been reported as potential risk of stenting in acute dissection. The passage of the lesion with filters or distal protection balloons is not recommendable. Therefore protection with a proximal occlusion device such as MOMA or Parodi`s flow reversal catheter is the best option. The disadvantage of proximal protection is the interruption of collaterals via the external carotid artery. Therefore occlusion times should be limited to a minimum with opening of the common carotid balloon after each step of the intervention. Sufficient doses of antiplatelets should be administered before stenting. In the acute situation GP IIb-IIIa-Inhibitors are preferable. To prevent reperfusion hemorrhages into hemodynamic infarcts Heparin should be antagonized after the procedure.
Persistent stenoses detected in follow-up examinations after dissection are rarely symptomatic and don't harbour the embolic risk of high grade atherosclerotic stenoses. After organization of the mural hematoma stenting may be performed with a low risk of embolic complication. Patients with recurrently symptomatic or progressive stenoses are candidates for elective stenting which is done with proximal protection as far as possible.
Extradural pseudoaneurysms
Pseudoaneurysms after major head or spinal trauma should be treated to prevent hemorrhage or direct a-v-fistulas. We also treat extracranial pseudoaneurysms after spontaneous dissections if they are symptomatic, increasing in diameter or large with a more than two-fold diameter of the parent vessel.
If accessible by the stiff delivery catheters covered stents (Symbiot, Wallgraft) are preferable for an elegant reconstruction of the parent vessel (figure 1) 13 . Forceful manipulations to get the stent grafts around curves should be avoided to prevent further damage to the vessel wall. For some pseudoaneurysms uncovered stents are sufficient to induce a thrombosis. In more distal locations or curved access stent + coiling is an important option to close the pseudoaneurysm and to keep the parent vessel open. Parent vessel occlusion with coils or detachable balloons is an option especially for severe traumatic dissections if there is sufficient collateral supply. Especially in the carotid territory test occlusions are necessary to prove tolerance.
Intradural dissecting aneurysms
The most frequent indication for treatment of this condition are aneurysmatic dissections of the V4-Segment of one vertebral artery presenting with subarachnoid hemorrhage. The high risk of rupture demands treatment of this condition as soon as possible. If the contralateral vertebral artery is not involved and sufficient for collateral the best option in our opinion is parent vessel occlusion with coiling of the pseudoaneurysm using soft coils. Occlusion of perforators with infarcts in the lateral medulla oblongata may be a complication of this procedure which did not occur in our series of 12 successful cases 14 . Insufficent collateral supply may make parent vessel occlusion impossible. In these cases stent + coiling or deployment of several overlapping stents may be an option to treat the dissecting pseudoaneurysm and preserve the lumen of the parent vessel 15 . This approach is also feasible for elective non hemorrhagic cases. Due to the fact that stenting requires aggressive antithrombotic therapy we prefer parent vessel occlusion after rupture of V4-dissection if ever possible.
Conclusion
In extradural dissections of cerebral arteries indications for stenting are rare and confined to cases with recurrently symptomatic stenoses, hemodynamic insufficiency or symptomatic and large pseudoaneurysms or a-v-fistulas. Especially in aneurysmatic and fistulous lesions covered stents are favourable for reconstruction of the vessel wall. Stent + coiling is an alternative for cases not accessible by covered stents. In intracranial dissection of the V4-segment of one vertebral artery presenting with subarachnoid hemorrhage we prefer parent vessel occlusion instead of stent + coiling to achieve a reliable closure of the rupture site. Figure 1 Large extracranial pseudoaneurysm after spontaneous dissection of the right internal carotid artery, symptomatic with recurrent TIAs. Reconstruction of the arterial lumen and exclusion of the aneurysma sac after placement of a covered stent (Wallgraft).
